Summary. Enzymes have been located in the various parts of the spermatozoa of three inbred strains of mice, CBA, C57 and JBT, some enzymes giving very strong reactions. The acrosomal region contains glucose-6-phosphatase, ATPase and monoamine oxidase. The postnuclear cap appears to have only glucose-6-phosphatase whereas the head base shows reactivity for this and also for cholinesterase and monoamine oxidase. The bulk of the enzymes is located in the midpiece of the spermatozoon which not only contains all enzymes present in the other parts of the cell, but also gives positive reactions for various dehydrogenases, DOPA oxidase, \g=b\-glucuronidase and leucine aminopeptidase. The tail region differs from the midpiece in the absence of dehydrogenases and certain other enzymes. No significant variation has been observed in the activities of the enzymes between the different strains although in some instances minor differences are suspected.
INTRODUCTION
The localization of certain enzymes in the spermatozoa of mammals reported by several workers in the past has been reviewed by Mann (1964) . Most of the investigators have studied primarily the spermatozoa of bull, ram or other higher mammals but very little information is available about the enzyme constitution of the spermatozoa of lower placentals, particularly rodents. The present studies are of enzyme localization in the spermatozoa of inbred mice, combined with an attempt to detect differences in enzyme activity between the strains.
MATERIALS AND METHODS
Mice used were from the inbred strains CBA/Fa, C57BL/Fa and JBT/Jd, maintained in the Department. The animals were killed by an overdose of ether. The spermatozoa were obtained by squeezing the excised vas deferens and were suspended in 0-85 % saline. Thin smears were prepared for examining under phase contrast, or were stained with nigrosin-eosin (Beatty, 1957) . All 
RESULTS
The morphological characteristics of the spermatozoa of the strains of CBA and C57 have been described by Braden (1959) and Beatty & Sharma (1960) . The JBT spermatozoon is unusual in several ways (Williams, Beatty & Burgoyne, 1970) and has a long tapering acrosome (Beatty, personal communi¬ phosphatase was very weak and it was difficult to judge the specificity in the different regions when compared with the controls. Glucose-6-phosphatase (G-6-Pase) and adenosinetriphosphatase (ATPase), however, had very specific localizations. The former was present in the acrosomal tip, the head base, the midpiece and the tail. In the postnuclear cap, the enzyme appeared to be less reactive in CBA and C57 than in JBT mice (PL 1, Fig. 4 ). The nuclei, in all preparations, were negative. ATPase, on the other hand, was chiefly confined to the acrosomal tip, the midpiece and the tail (PL 1, Fig. 5 (Mann, 1964) , supports the above view. Glucose-6-phosphatase, on the other hand, which has not been reported earlier in mam¬ malian spermatozoa, preferentially hydrolyses glucose-6-phosphate and is recognized by specific transferase activity in contrast to non-specific phosphat¬ ases. The pH optimum for this enzyme is 6-7 as contrasted to 5-0 for acid phos¬ phatase and 9-4 for alkaline phosphatase, and the enzyme can therefore easily be distinguished (Burstone, 1962) . The enzyme has a specific distribution in the acrosomal tip, postnuclear cap, head base, midpiece and the tail of all the different strains. The presence of ATPase has been reported in the midpiece and the tail of several mammalian spermatozoa (see Mann, 1964) . Recently, Quinn & White (1968) have given support to the earlier findings in ram and bull spermatozoa and have also observed low activity in the head region. The present observations also identify the enzyme in the midpiece and the tail, and its presence in the tip of the acrosome may correspond to the zone of low activity in the head region observed by Quinn & White (1968) .
The non-specific esterase activity is chiefly confined to the midpiece in mouse spermatozoa. This is supported by the finding that cholinesterase activity is confined to this region, and extends up to the head base. It is, therefore, very likely that the activity may be due to this enzyme since the other specific esterase, lipase, is absent. Mann (1964) (Burstone, 1962) . This enzyme has not been reported in the spermatozoa by earlier workers. The present studies have indicated its presence in the acrosomal tip, head base, midpiece and the proximal part of the tail. It is possible that the spermatozoa may be the source of this enzyme for the oxidation of adrenalin since the seminal plasma is devoid of the enzyme (Zeller & Joel, 1941) . Deoxyphenylalanine oxidase is associated with the melanizing activity. Beatty (1956) had found a variability in staining in the spermatozoa of different strains of rabbits, where the reaction seemed to depend on the coat colour (but see Beatty, 1970) . In the mice, the midpiece and the tail are positive but with unequal reactivity. It has been reported by Mann (1964) that both spermatozoa and the epididymal secretions contain active glycosidases, particularly a-mannosidase and yS-N-acetylglucosaminidase. In mouse spermatozoa, amongst the glycosidases investigated, only /?-glucuronidase is present in the midpiece, where it shows moderate activity ; a-glucosidase and /?-galactosidase are absent. This is also true for leucine aminopeptidase which is present in small quantities in the midpiece and the tail. In both enzymes, weak activity does not indicate any specific function and there is a difficulty in judging their rôle in metabolism. Nelson (1959) in rat, and several other authors (see Mann, 1964) 
